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(54) STRPPING MOTOR 

Abstract: 

Provided is a stepping motor, which improves a support structure of a lead screw shaft 
thereof. In the stepping motor for rotating a lead screw, a mold material 180 on which a leaf 
spring 60 is mounted is fixed together to a back stopper 38 at a left side of a frame 130. A left 
end of the shaft is supported by the mold material 180 and a ball 140. A concave portion 182 

is formed at a center of the mold material 180. A small cylindrical portion 184 having a 
diameter less than that of an upper portion thereof is disposed at a lower portion of the mold 
material 180. A plurality of wing portions 190 is disposed on the mold material 180. A 
stepped portion 188 in which a thickness thereof becomes thinner is disposed at a portion except 
the wing portions 190. Specifically, since the mold material 180 is fixed to the frame 130 
without requiring a separate guide, concentric accuracy may be improved, and ancillary 
equipments may be reduced. Also, since the wing portions 190 are disposed between yokes 
136, it may prevent the mold material 180 from idling. 

Representative Drawings: 
FIG. 4 
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Index: 

Lead screw, Mold material, Leaf spring 



[SPECIFICATION] 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

FIG. 1 is a sectional view of a related art stepping motor. 

FIG. 2 is a plan view of a related art stepping motor with a helical spring mounted. 

FIG. 3 is a sectional view taken along line A-A of FIG. 2. 

FIG. 4 is a sectional view of a stepping motor according to the present invention. 

FIG. 5 is a sectional view illustrating a motor shaft support structure of a stepping motor 
according to the present invention. 

FIG. 6 is a plan view illustrating a motor shaft support structure of a stepping motor 
according to the present invention. 

FIG. 7 is a plan view illustrating a spring for supporting a motor shaft of a stepping 
motor according to the present invention. 

FIG. 8 is a side view illustrating a spring for supporting a motor shaft of a stepping 
motor according to the present invention. 



<DESCRIPTION OF THE SYMBOLS IN 

20, 120: Bracket 

30, 130: Frame 

34, 134: Front cover 

38, 138: Back stopper 

46, 146: Groove 

52, 152: Concave portion 

56, 156: Magnet 

160: Leaf spring 

180: Mold material 

184: small cylindrical portion 



MAIN PORTIONS OF THE DRAWINGS> 
22, 122: Pivot bearing 
32, 132: Bobbin 
36, 136: Yoke 
40, 140: Ball 
50, 150: Lead screw 
54, 154: Ball 
60: Helical spring 
162: Inner diameter 
182: Concave portion 



[DETAILED DESCRIPTION OF THE PRESENT INVENTION] 
[OBJECT OF THE PRESENT INVENTION] 
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[FIELD OF THE INVENTION AND DESCRIPTION OF THE RELATED ART] 

The present invention relates to a stepping motor, and more particularly, to a stepping 
motor, which improves a support structure of a lead screw shaft thereof. 

A related art stepping motor is disclosed in Korean Patent Publication No. 1999-9151, 
filed on March 18, 1999 by the applicant of the present invention. As illustrated in FIGS. 1 to 
3, a pivot bearing 22 is installed at a vertical extension part of a right side of a bracket 20, and a 
partition 21 is joined to a left side. A hole 21a is formed at a center of the partition 21. A 
bearing or washer is not installed around the hole 21 . 

A fi-ame 30 is fixed to the partition 2 1 . The frame 30 includes a bobbin 32 winding an 
iron wire, a yoke 36 for forming a magnetic path, a magnet 56 rotated by a magnetic force 
transmitted from the bobbin 32, and a shaft 48 inserted into the magnet 56 and rotated together 
with the magnet 56. A concave groove 46 is formed in an inner surface of the magnet 56. 

A back stopper 38 including a helical spring 60 is fixed to a left side of the frame 30. 

A left end of the shaft 48 is supported by the helical spring 60 and a ball 40. A right 
end of the shaft 48 is supported by a pivot bearing 22 due to a ball 54. 

A lead screw 50 is disposed on the shaft 48. 

Referring to FIGS. 2 and 3, a concave portion 62 is formed at a center of the helical 
spring 60. The helical spring 60 includes three blades. The circumference of each of the 
blades is fixed between the back stopper 38 and the frame 30. Thus, the blades have elasticity. 

In the stepping motor according to the present invention including the above-described 
components, when a power is applied, the magnet is rotated to rotate the shaft 48. Since both 
ends of the shaft 48 are supported by the helical spring 60 and the pivot bearing 22 due to the 
balls 40 and 54, other support units are not required. Thus, since the helical spring is vertically 
moved, an impact applied to the motor may be absorbed to improve an output of the shaft. 

Also, the groove 46 formed in the magnet 56 prevents a magnetic force from leaking 
into the yoke 36. Thus, the magnetic force of the magnet 56 does not leak to improve a 
rotation force. 

According to the related art stepping motor, the helical spring 60 and the back stopper 
38 are fixed to the left side of the frame 30 by welding. Thus, since the spring 60 and the back 
stopper 38 have thicknesses different from each other and are formed of materials different from 
each other, it is difficult to perform the welding process. In addition, the ball 40 may be 
separated from the helical spring 60. 
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[TECHNICAL OBJECT OF THE INVENTION] 

It is therefore an object of the present invention to provide a stepping motor in which a 
support structure thereof to improve a welding structure of a back stopper, thereby easily 
performing a welding process and preventing a ball from being separated. 

To achieve the above objects and other advantages, a stepping motor for rotating a lead 
screw is characterized in that a mold material including a leaf spring is fixed together with a 
back stopper at a left side of a frame, and a left end of a shaft is supported by the mold material 
and a ball. 

A concave portion may be formed at a center of the mold material, a small cylindrical 
portion having a diameter less than that of an upper portion thereof may be disposed at a lower 
portion of the mold material, a plurality of wing portions may be disposed on the mold material, 
and a stepped portion in which a thickness thereof becomes thinner may be disposed at a portion 
except the wing portions. 

[CONSTITUTION AND OPERATION OF THE INVENTION] 

Hereinafter, embodiments of the present invention will be described with reference to 
accompanying drawing. 

Referring to FIG. 4, a stepping motor according to the present invention is illustrated. 

In the stepping motor according to the present invention, a pivot bearing 122 is installed 
at a vertical extension part of a right side (shown in FIG. 4) of a bracket 120, and a partition 121 
isjoinedtoaleftside. 

A frame 130 is fixed to the partition 121. The fi^e 130 includes a bobbin 132 
winding an iron wire, a yoke 136 for forming a magnetic path, a magnet 156 rotated by a 
magnetic force transmitted from the bobbin 132, and a shaft 148 inserted into the magnet 156 
and rotated together with the magnet 156. 

A mold material 180 including a leaf spring 60 is fixed together with a back stopper 38 
at a left side of the frame 130. 

A left end of the shaft 148 is supported by the mold material 180 and a ball 140. A 
right end of the shaft 148 is supported by a pivot bearing 122 due to a ball 154. 

A lead screw 150 is disposed on the shaft 148, 

Referring to FIGS. 5 and 6, a concave portion 182 is formed at a center of the moid 
material 180. A small cylindrical portion 184 having a diameter less than that of an upper 
portion thereof is disposed at a lower portion of the mold material 180. A plurality of wing 
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portions 190 is disposed on the mold material 180. A stepped portion 188 in which a thickness 
thereof becomes thinner is disposed at a portion except the wing portions 190. 

Referring to FIGS. 7 and 8, an inner diameter portion 162 is disposed at a center of the 
leaf spring 60. 

In the stepping motor according to the present invention including the above-described 
components, when a power is applied, the magnet 156 is rotated to rotate the shaft 148. Both 
ends of the shaft 148 are supported by the mold material 180 and the pivot bearing 122 due to 
the balls 140 and 154. In addition, since the leaf spring 160 is vertically moved, an impact 
applied to the motor may be absorbed to improve an output of the shaft. 

The frame 130 and the back stopper 138 have the same thickness and are formed of the 
same material to weld the frame 130 to the back stopper 138. Since the lead spring 160 is 
mounted on the small cylindrical portion 184 of the mold material 180 through the inner 
diameter portion 162, a welding fixture is not required, like a related art. 

In the mold material 180, the small cylindrical portion 184 is fitted into the back stopper 
138, and the stepped portion 188 is fixed to the yoke 136 (refer to FIG. 5). 

[EFFECT OF THE INVENTION] 

As described previously, in the stepping motor according to the present invention, the stepped 
portion 188 of the mold material 180 is supported by the yoke 136, and the leaf spring 160 is 
mounted on the small cylindrical portion 184 of the mold material 180. Also, the small 
cylindrical portion 184 is fixed to the hole of the back stopper 138. Therefore, the assembly 
may be completed without requiring a separate jig. 

Specifically, since the mold material 180 is fixed to the frame 130 without requiring a 
separate guide, concentric accuracy may be improved, and ancillary equipments may be 
reduced. Also, since the wing portions 190 are disposed between yokes 136, it may 
prevent the mold material 180 from idling. 

This invention has been described above with reference to the aforementioned 
embodiments. It is evident, however, that many alternative modifications and variations will 
be apparent to those having skill in the art in light of the foregoing description. Accordingly, 
the present invention embraces all such alternative modifications and variations as fall within 
the spirit and scope of the appended claims. 
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(57) CLAIMS 

1 . A stepping motor for rotating a lead screw, characterized in that a mold material (180) 
including a leaf spring (60) is fixed together with a back stopper (38) at a left side of a frame 
(130), and a left end of a shaft (148) is supported by the mold material (180) and a ball (140). 

2. The stepping motor according to claim 1, wherein a concave portion (1 82) is formed at 
a center of the mold material (180), a small cylindrical portion (184) having a diameter less than 
that of an upper portion thereof is disposed at a lower portion of the mold material (180), a 

plurality of wing portions (190) is disposed on the mold material (180), and a stepped portion 
(188) in which a thickness thereof becomes thinner is disposed at a portion except the wing 
portions (190). 

[DRAWINGS] 
FIG. 1 



FIG. 2 



FIG. 3 



FIG. 4 



FIG. 5 



FIG. 6 
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FIG. 7 



FIG. 8 
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e XIXIS >;5i!2| SSE 

E 88 e ^^§011 IfS i!iiJS SE1°I EEI AfHM XIXIS ^SE 

< ES°i ¥Moii ¥m°i > 

20, 120 : ^dfai 22. 122 : Ul^ bllOii! 

30, 130 : Haia 32, 132 : SSI 

34, 134 : HSM m[ 36, 136 : 23 

38. 138 : ail^sm 40. 140 : M 

46. 146 : m 50. 150 : £IE 

52, 152 : 54, 154 : S 

56, 156 : 0[3li\^ 60 : U<ya ±E.m 

160 : ff^Hg 162 : LHSV 

180 : ^EM 182 : 2.^¥ 

184 : ±^m¥ 

^•■soi ^gffe ^ n mom 

e ^S8 ±mE EEI01I 3!°^A|, SCf ^AllSlfe SE|£| £iE >i3# AtHM°l XIXI ^SS :>H^& ^il 

m saoii 3& 5!oicf. 
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^aigj(30)^ u^s ^=§(60) 01 ^:^:S^^(38):'^ h^^q. 
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M XlXianS XI XI 4=001 ma§i?\\ ^Q. WEUH, U^m ^Hij(60)0| 4^§|• SS£|:3| ragOII 3.EVi 

m m=^m 4= ?Ji:>\\ aoi a^^msi s^oi mj]\ @a. 

EtI, D^3L^|e(56)0|| S(46)0|| °l§||Ai 23(36)£ej X|:?|a V^Oj g.^X|@C^. 0ISM1 D|3U|e(56)o| Xh^ 
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i!{6o)oiiAi «{40)°i 0I& m^m oji3# 4- °ia. 

^^§01 oi¥i2» shfe :)\^^ m\ 

g ^^ss ^#eh msAsi ^Mmm aE^/d. & assi r^^na sasi xixi =?^m :inmm ^ 

^'•:ji ^ ^^s°i E^^siui ?ls^ ^ ^^goii (r^s ^ija eei°i ^oii^mi, 

£|E ±:Bmm SI5!A|5|:'| ?|& riigjEEIOil 9iO\M, 

H£||gj^ 3 :^HgOI MEgOl «!!^SJl|2f 3§g01, At^S^ S^B^ ^Eg]» M0|| 

°|Si1AH XIXIEID1, 

MESg 3 e&oii E^¥:'h s^gn, 5^¥ollb ^goi ^ss¥s a^goi, q^^i^hsi y:H¥ 

s^affl. kr?H¥ oi£i°i ¥^e ^^o^xl^ Bjf¥s saacf. 

oim. e ^^SHj ^AioiiM §¥g^ ESS s25hoi ^S5h:)i^ ma. 

E 4S SSSI-S, e ^^SOII K\E :^mE S.EjJi EAIEI01 9XQ. 
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